Differential regulation of calcitonin secretion in normal and neoplastic pulmonary neuroendocrine cells in vitro.
Within the mammalian lung, cells with a neuroendocrine phenotype are few in number and are sparsely distributed. In contrast, neuroendocrine neoplasms represent a major group of lung cancers. The aim of this study was to develop a model of mammalian PNECs and to compare glucocorticoid regulation of calcitonin secretion in normal and neoplastic cells with neuroendocrine differentiation. Cell cultures of PNECs were initiated after the disaggregation of neonatal hamster lungs with 0.1% collagenase and fractionation of the resultant cell suspension on a gradient of iodixanol (1.320 g/mL). Cell fractions enriched in PNECs were identified by positive staining for 5-hydroxytryptamine and the presence of calcitonin. Calcitonin secretion was investigated after exposure to hydrocortisone (0 to 1,000 nM). A dose-dependant inhibition of calcitonin secretion was seen after 7 days between 10 nM (55% of control), and 1,000 nM (29%) hydrocortisone. Cell cultures grown in the presence of hydrocortisone also contained significantly fewer PNECs between 10 nM (90% of control), and 1,000 nM (45%). Human bronchial carcinoid cells (NCIH727) cultured under identical conditions showed a similar inhibition of calcitonin secretion between 10 nM (53%) and 1,000 nM (52%), although at these concentrations, no reduction in cell number was seen. In contrast, 2 human small cell lung cancer cell lines (DMS-79 and COR-L24 cells) showed no dose-dependent inhibition of calcitonin secretion and no effect on cell proliferation in response to hydrocortisone. These results show that enriched cultures of mammalian PNECs can be used to investigate functional aspects of their biology, including peptide secretion in response to potential regulators. Furthermore, calcitonin secretion is inhibited in normal PNECs and bronchial carcinoid cells at physiological concentrations of glucocorticoids, but this feature appears not to be present in the 2 more invasive neuroendocrine neoplasms (small cell lung cancer cells) investigated in this study.